Experimental Setup
The experiments were performed placing the reaction vial into an aluminium plate containing a single black LED (λ = 365 nm). The light source used for illuminating the reaction vessel consisted of a single black LED (3.6 W, EOLD-365-525 LED, UV, 5 mm, 365 nm) produced by OSA OPTO Light and purchased from Farnell (http://www.farnell.com/). More information [here] . The irradiation intensity was maintained at 6.5 ±0.4 mW/cm -2 , as controlled by an external power supply. The experimental set-up and the emission spectrum of the single black LEDs used within this study are detailed in Figures S1 and S2 , respectively. Figure S5 . Effect of the linker within the dimeric cinchona catalyst 6 on the stereoselectivity of the model reaction S7
Transient Absorption Spectroscopy
Studies with millisecond transient absorption spectroscopy (TAS) were performed using an excitation source of Nd:YAG (neodymium-doped yttrium aluminium garnet) tuned with an optical parametric oscillator (OPO) from Opolette as a pump source. This laser produces 6 ns pulses of 1 mJ at a wavelength of 355 nm. The system is completed with two monochromators with double grating at the VIS an IR, and a digital recorder DSP-DAU from RAMDSP. A photodetector amplifiers and a software control complete the TAS system. We next evaluated the effect of the Sharpless-type catalyst (DHQ) 2 PHAL 6a on the decay of the absorption of the transient (E)-photoenol generated from 1a. The results of the flash photolysis studies, conducted in toluene, are shown in Figure S7 . We selected a logarithmic time scale suitable for clearly showing the possible decay of the transient and the difference on initial concentration of the photoenol in the presence of the catalyst 6a. From these data, it can be appreciated that there is a minimal (if any) effect on the formation and lifetime of the transient species when increasing the amount of catalyst 6a. Experimental details. In a typical transient absorption spectroscopy experiment, three independent solutions with different ratios of 1a and 6a were prepared. Every solution was added to a screw-top 3.0 mL quartz cuvette and, upon 355 nm laser excitation, the decay of absorption at 450 nm of the transient (E)-photoenol was collected. Two stock solutions were prepared: (i) Stock Solution I (0.3 M of 2-methylbenzophenone 1a) was prepared by adding 275 µL of 2-methylbenzophenone 1a to a total volume of 5 mL of degassed toluene (ii) Stock Solution II (0.05 M of catalyst 6a) was prepared by adding 38.7 mg of catalyst (DHQ) 2 PHAL to a total volume of 1 mL of degassed toluene.
The following volumes of stock solutions were employed in the preparation of the samples measured: Sample 1 (black line in Figure S7 ) was prepared by adding 50 µL of Stock Solution I (which corresponds to the addition of 15 µmol of 1a) and the total volume was increased up to 3 mL using degassed toluene. Sample 2 (red line in Figure S7 ) was prepared by adding 50 µL of Stock Solution I (which corresponds to the addition of 15 µmol of 1a), 15 µL of Stock Solution II (which corresponds to the addition of 0.75 µmol of 6a) and the total volume was increased up to 3 mL adding degassed toluene. Sample 3 (blue line in Figure S7 ) was prepared by adding 50 µL of Stock Solution I (which corresponds to the addition of 15 µmol of 1a), 30 µL of Stock Solution II (which corresponds to the addition of 1.5 µmol of 6a) and the total volume was increased to 3 mL using degassed toluene. Sample 4 (turquoise line in Figure S7 ) was prepared by adding 50 µL of Stock Solution I (which corresponds to the addition of 15 µmol of 1a), 60 µL of Stock Solution II (which corresponds to the addition of 3 µmol of 6a) and the total volume was increased to 3 mL using degassed toluene. Sample 5 (purple line in Figure S7 ) was prepared by adding 50 µL of Stock Solution I (which corresponds to the addition of 15 µmol of 1a), 150 µL of Stock Solution II (which corresponds to the addition of 7.5 µmol of 6a) and the total volume was increased to 3 mL using degassed toluene. It is of note that the concentration of 1a was kept constant in every measurement.
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